Diffusion pathways to critical cysteines in the vesicular acetylcholine transporter of Torpedo.
Previous work had demonstrated that organomercurial-mediated modification of two cysteine residues in the vesicular acetylcholine transporter (VAChT) from Torpedo californica inhibits binding of vesamicol. The cysteines are protected by acetylcholine and vesamicol (Keller et al. 2000. J. Neurochem. 74:1739-1748). Modified "cysteine 1" is accessible to glutathione from the cytoplasmic surface, whereas modified "cysteine 2" is not. Different organomercurials and aqueous environments were used here to characterize diffusion pathway(s) leading to the cysteines. para-Chloromercuriphenylsulfonate modifies VAChT much more slowly than do more hydrophobic p-chloromercuribenzoate and phenylmercury chloride. Permeabilization of vesicles with cholate detergent increases the rate of modification by p-chloromercuriphenylsulfonate. Permeabilization does not affect the ability of glutathione to reverse modification by p-chloromercuriphenylsulfonate. Higher ionic strength causes about four-fold increase in the rate of modification. The results suggest that hydrophobic and electrostatic barriers inhibit modification of Torpedo VAChT by negatively charged organomercurials and glutathione cannot reach cysteine 2 from either side of the membrane.